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New taxonomic considerations on some species of the genus Grosphus 
Simon, with description of a new species (Scorpiones, Buthidae).- 
Revised redescriptions are proposed for two closely related species of 
Grosphus Simon, namely: Grosphus limbatus (Pocock) and Grosphus 
bistriatus Kraepelin. A new species, Grosphus ankarafantsika sp. n. also 
related with these, is described from the Ankarafantsika Reserve in the 
Province of Majunga, Madagascar. The morphology of the basal middle 
lamellae of the pectines is illustrated by using scanning electron micro- 
scopy. A revised key to the 11 known species of the genus is presented. 


Key-words: Scorpions - Grosphus - revision - new species - Madagascar - 
Ankarafantsika Reserve. 


INTRODUCTION 


As mentioned in recent papers (Lourenço, 1999, 2001), the first Grosphus 
species to be described was Scorpio (Androctonus) madagascariensis Gervais (1843) 
= Grosphus madagascariensis (Gervais, 1843). This was followed by another isolated 
description, of Buthus limbatus (= Grosphus limbatus), by Pocock (1889). Kraepelin 
(1900) contributed to the study of the genus Grosphus with a more important publi- 
cation in which several species were described. In his comprehensive monograph on 
the scorpions of Madagascar, Fage (1929) described a new variety of Grosphus lim- 
batus, which he named annulata. This variety has meanwhile been raised to specific 
rank as Grosphus annulatus (Lourenço, 1996). Several other taxa new to the fauna of 
Madagascar were described by Lourenço (1995, 1996). The genus Grosphus, however, 
remained more or less stable in its composition. After the publication of Fage’s (1929) 
monograph only three new species were described (Lourenço, 1996, 1999, 2001). 

Even though the original descriptions of Grosphus species were in most cases 
quite clear and have been confirmed in subsequent diagnoses (Fage, 1929; Lourenço, 
1996), certain characters may require a re-examination. The taxonomy of Grosphus is 
based mainly on two major characters: the pattern of colouration, and the morphology 
of the basal middle lamellae of the female pectines. For some closely related species, 
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such as Grosphus limbatus and Grosphus bistriatus recent studies (see Lourenço, 
1996) were largely based on old and faded material preserved in alcohol. In this 
material, the patterns of colouration and pigmentation could no longer be observed 
precisely. In the present study, redescriptions are given for Grosphus limbatus and 
Grosphus bistriatus. These redescriptions are based on newly collected material which 
allows precise observation of the patterns of pigmentation. In addition, the morphology 
of the basal middle lamella of the pectines is illustrated using scanning electron 
microscopy. À new species of Grosphus, also related with G. limbatus and G. bistria- 
tus, is described as well. 


TAXONOMIC TREATMENT 


REDESCRIPTIONS OF GROSPHUS LIMBATUS (POCOCK, 1889) AND GROSPHUS BISTRIATUS 
KRAEPELIN, 1900 


Grosphus limbatus (Pocock) Figs 1-2, 9 


Buthus limbatus Pocock, 1889: 346. 
Grosphus limbatus; Kraepelin, 1891: 72. 
Grosphus limbatus; Kraepelin, 1895: 84 
Grosphus limbatus; Kraepelin, 1899: 33. 
Grosphus limbatus; Fage, 1929: 653. 
Grosphus limbatus; Lourenço, 1996: 10. 


Material examined: Madagascar, Central region, “Massif de l’Ibity”, 40 km south of 
Antsirabe (2254 m), 1/11/2000 (F. Glaw & M. Vences coll.): 6 females, 1 female with brood (34 
juveniles), 1 female with brood (72 juveniles); II/2001 (G. Garcia Herrero coll): 2 females (bad- 
ly preserved). 

Coloration. Basically yellow to reddish-yellow. Prosoma: carapace dark 
yellowish, with an inverted triangular blackish spot stretching from the median eyes to 
the lateral eyes; a wide blackish central spot behind the median eyes, fusing with the 
central blackish band over the mesosomal tergites; lateral margins blackish; eyes sur- 
rounded by black pigment. Mesosoma: yellowish with a central longitudinal blackish 
band over tergites I-VII. Metasoma: segments I-IV reddish-yellow; segment V reddish 
with dark or blackish zones especially on the ventral aspect. All ventral and latero- 
ventral carinae marked with blackish spots. Vesicle reddish-yellow with some 
dispersed dark spots; aculeus reddish at its base and blackish at its extremity. Venter: 
coxapophysis, sternum, genital operculum and pectines yellowish; sternites yellow 
with some discrete reddish zones; sternite VII with blackish spots over the carinae. 
Chelicerae yellowish without any variegated pigmentation; teeth of fingers reddish to 
blackish. Pedipalps: yellowish with only two small blackish spots at the base of the 
movable fingers; rows of granules on the edges of the fingers dark to blackish. Legs 
yellowish, without spots. 

Morphology. Carapace moderately granular: anterior margin almost straight, 
with a weak median concavity. All carinae weak; furrows moderate to strong. Median 
ocular tubercle slightly anterior to the center of carapace; median eyes separated by one 
ocular diameter. Three pairs of lateral eyes. Sternum between sub-triangular and sub- 
pentagonal in shape. Mesosoma: tergites with thin. moderately intense granulation. 
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Median carina moderately developed on all tergites. Tergite VII pentacarinate. Venter: 
genital operculum consisting of two subtriangular plates. Pectines: pectinal teeth count 
(24 to 27); basal middle lamellae of each pecten elongated and weakly curved, widen- 
ing only in proximal third. Sternites smooth, with moderately elongated stigmata; VII 
with four vestigial carinae and a few thin granules. Metasoma: segments I to HI with 
10 carinae, moderately crenulate. Segment IV with 8 carinae, moderately crenulate. 
Segment V with 5 carinae, the dorsal one being only weakly marked. Dorsal carinae on 
segments I-IV with weak posterior spinoid granules. Intercarinal spaces moderately to 
weakly granular. Telson with dispersed granules on lateral and ventral surfaces; dorsal 
surface smooth; aculeus moderately curved and shorter than the vesicle; subaculear 
tooth absent. Cheliceral dentition characteristic of the family Buthidae; two distinct 
basal teeth present on the movable finger, the more basal one being slightly reduced 
(Vachon, 1963); ventral aspect of both fingers and of manus with dense, long setae. 
Pedipalps: femur pentacarinate; patella with carinae represented by spinoid granules on 
the internal and dorsal faces; tibia without carinae, all faces weakly granular to smooth. 
Movable and fixed fingers with 13/12 oblique rows of granules. Trichobothriotaxy; or- 
thobothriotaxy A-a (Vachon, 1974, 1975). Legs: tarsus with numerous very short thin 
setae ventrally. Patellar spurs present on legs III and IV; pedal spurs present on legs I 
to IV; all spurs strong. 


Grosphus bistriatus Kraepelin Figs 3-4, 15, 17, 21 


Grosphus bristriatus Kraepelin, 1900: 14. 

Grosphus bistriatus; Kraepelin, 1901: 267. 

Grosphus bistriatus var. pallicauda Strand, 1908: 485. 
Grosphus bistriatus, Fage, 1929: 651. 

Grosphus bistriatus, Lourenço, 1996: 13. 


Material examined: Madagascar, Western Region, Ambalanjanakomby, 11/2000 (O. 
Ramilijaona coll.): 1 male. Malainmbandy, VIII/2000 (O. Ramilijaona): 1 female, 1 juvenile (fe- 
male). 

Coloration. Basically yellowish. Prosoma: carapace pale yellow with two longi- 
tudinal blackish lines behind the median eyes; one small dark spot on the anterior 
margin and two on the posterior margin fusing with the longitudinal blackish bands on 
mesosomal tergites; eyes surrounded by black pigment. Mesosoma: yellowish with two 
longitudinal blackish bands over tergites I-VI, more densely marked in the posterior 
half of each tergite. Metasoma: all segments yellow with some dark pigmentation on 
their ventral aspect, most pronounced on segment V; two diffuse spots present on the 
dorsal face of segment V. Vesicle yellow with dispersed light brownish spots laterally 
and ventrally; aculeus reddish yellow. Venter: coxapophysis, sternum, genital oper- 
culum and pectines yellowish; sternites yellow. Chelicerae yellowish, without any 
variegated pigmentation; only a few dark spots at the base of reddish fingers. Pedi- 
palps: yellowish throughout without any pigmentation. Legs yellowish with discrete 
brownish variegated pigmentation. 

Morphology. Carapace intensely granular; anterior margin almost straight with 
a weak median concavity. All carinae weak to moderately developed; furrows 
moderately developed. Median ocular tubercle anterior to the center of carapace: 
median eyes separated by a little more than one ocular diameter. Three pairs of lateral 
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Fics 1-4 


1-2. Grosphus limbatus. female, ventral and dorsal aspects (photos Cl. Ratton). 3-4. Grosphus 
bistriatus, male, ventral and dorsal aspects (photos CI. Ratton). 
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eyes. Sternum between sub-triangular and sub-pentagonal in shape. Mesosoma: 
tergites with a thin and intense granulation. Median carina moderate on all tergites. 
Tergite VII pentacarinate. Venter: genital operculum consisting of two subtriangular 
plates. Pectines: pectinal teeth count (28 in males; 25-26 in females); basal middle 
lamellae of each pecten not dilated in males, elongated and weakly curved in females, 
widening in proximal half. Sternites smooth, with moderately elongated stigmata; VII 
with four vestigial carinae and a few thin granules. Metasoma: segments I and II with 
10 carinae, moderately crenulate. Segments III and IV with 8 carinae, moderately 
crenulate. Segment V with 5 carinae, the dorsal ones being only weakly marked. Dorsal 
carinae on segments I-IV without any posterior spinoid granules. Intercarinal spaces 
moderately granular. Telson with very few granules on lateral and ventral surfaces; dor- 
sal surface smooth; aculeus moderately curved and shorter than the vesicle; subaculear 
tooth absent. Cheliceral dentition characteristic of the family Buthidae (Vachon, 1963); 
two distinct basal teeth present on the movable finger, the more basal one being slight- 
ly reduced; ventral aspect of both fingers and of manus with dense, long setae. 
Pedipalps: femur pentacarinate; patella with carinae represented by some spinoid gran- 
ules on the internal face; tibia without carinae, all faces weakly granular to smooth. 
Movable and fixed fingers with 12/11 oblique rows of granules. Trichobothriotaxy; or- 
thobothriotaxy A-a (Vachon, 1974, 1975). Legs: tarsus with numerous short thin setae 
ventrally. Patellar spurs present on legs III and IV, pedal spurs present on legs I to IV; 
all spurs strong. 


DESCRIPTION OF A NEW SPECIES 


Grosphus ankarafantsika sp. n. Figs 5-8, 10-14, 16, 18-20, 22-25 


Grosphus bistriatus, Fage, 1929: 651-652 (in part, misidentification) 
Grosphus bistriatus, Lourenço, 1996: 13 (misidentification) 
Grosphus bistriatus; Lourenço, 2001: 459 (misidentification) 


Material examined: Madagascar, Majunga Province, Ankarafantsika Reserve, Ampijoroa 
Forest Station (16°18’S 46°48’E), sand area of Paquypodium (G. Garcia Herrero coll.), 27/1, 
01/1/2001 (pitfall traps): 1 female (holotype), 11 males (paratypes); “Jardin Botanique A” (G. 
Garcia Herrero coll.), 24-27/11/2001 (pitfall traps): 6 males, 2 females, 1 female with brood (45 
juveniles) (paratypes). Type material deposited in the Muséum d’histoire naturelle, Genève. 

Etymology: The name of the type locality (Ankarafantsika Reserve) is placed in 
apposition to the generic name. 

Diagnosis: The morphology of the new species shows that it is close to 
Grosphus bistriatus Kraepelin, but it can be readily distinguished from that species by 
the following characters: (i) carapace yellowish with an inverted triangular blackish 
spot; (ii) dark confluent zones on lateral sides of tergites, next to the blackish bands; 
(iii) spots on legs vestigial or absent; (iv) carapace moderately granular; (v) basal 
middle lamellae of the female pectines elongated and curved, constantly narrowing 
from the base to the apex. 

Description: It is based on female holotype and one male paratype. 
Measurements in Table I. 

Coloration. Basically yellowish with some dark zones on the body. Prosoma: 
carapace yellow with an inverted blackish triangular spot between median and lateral 
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Fics 5-8 


Grosphus ankarafantsika sp. n. 5-6. Female holotype. 7-8. Male paratype. Ventral and dorsal 
aspects (photos Cl. Ratton). 

eyes; two dark spots on the posterior margin: eyes surrounded by black pigment. 
Mesosoma: dark yellow with confluent dark zones and with two longitudinal blackish 
strips over tergites I-VI running from the two spots on the posterior margin of the cara- 
pace. Metasoma: all segments yellowish with some vestigial dark pigmentation on the 
ventral carinae. Vesicle reddish yellow without spots; aculeus with yellowish base and 
dark reddish tip. Venter: coxapophysis, sternum, genital operculum and pectines 
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TABLE I. Morphometric values (in mm) of the male paratype and female holotype of Grosphus 
ankarafantsika Sp. n. 


3 -paratype ? -holotype 

Total lenght 37.0 49.0 
Carapace: 

- length 4.6 6.0 

- anterior Width 5 4.6 

- posterior width 4.8 US 
Metasomal segment I: 

- length 5 4.4 

- width 2.8 3.9 
Metasomal segment V: 

- length oe 7.3 

- width 3.0 3.8 

- depth 2 a3 
Vesicle: 

- width 23 3.0 

- depth IES 2.8 
Pedipalp: 

- Femur length 25 52 

- Femur width 1.2 1.6 

- Patella length 5.0 6.0 

- Patella width 1.8 2.4 

- Tibia length 8.4 10.2 

- Tibia width 25 Deh 

- Tibia depth pipe 2.6 
Movable finger: 

- length 4.6 6.2 


yellowish; sternites reddish yellow. Chelicerae yellowish with dark variegated 
pigmentation on the anterior third; fingers reddish. Pedipalps: yellowish with vestigial 
dark zones on femur and patella. Legs yellowish with vestigial brownish zones (absent 
in some specimens). 

Morphology. Carapace moderately granular; anterior margin almost straight, 
with a weak median concavity. All carinae weak; furrows moderately developed. 
Median ocular tubercle anterior to the center of carapace; median eyes separated by a 
little more than one ocular diameter. Three pairs of lateral eyes. Sternum between sub- 
triangular and sub-pentagonal in shape. Mesosoma: tergites with thin but moderately 
intense granulation. Median carina moderately developed in all tergites. Tergite VII 
pentacarinate. Venter: genital operculum consisting of two subtriangular plates. 
Pectines: pectinal teeth count 24-24 (female holotype; variation: 27 to 31 in males; 24 
to 27 in females); basal middle lamellae of each pecten not dilated in males; elongated 
and curved in females; constantly narrowing from the base to the apex. Sternites 
smooth, with elongated stigmata; VII with two vestigial carinae. Metasoma: segments 
I and II with 10 carinae, moderately crenulate. Segments HI and IV with 8 carinae, 
moderately crenulate. Segment V with 5 carinae, the dorsal one being only weakly pro- 
nounced. Dorsal carinae on segments I-IV without any posterior spinoid granules. 
Intercarinal spaces weakly granular. Telson with granules scattered over latero-ventral 
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Fics 9-14 


9. Grosphus limbatus. Detail of basal middle lamellae of the female pecten. 10-14. Grosphus 
ankarafantsika sp. n. 10. Metasomal segments IV-V and telson, lateral aspect (female holotype). 
11-14. Trichobothrial pattern. 11. Tibia (female holotype). 12. Femur (female holotype). 13. 
Femur (male paratype). 14. Patella (male paratype). 
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K130 180bn ; X65 100pm 


Fics 15-18 


15,17. Grosphus bistriatus. 16,18. Grosphus ankarafantsika sp. n. 15-16. Left pecten of female. 
17-18. Basal middle lamellae, in detail. 


and ventral surfaces; its dorsal surface smooth; aculeus moderately curved and shorter 
than the vesicle; subaculear tooth absent. Cheliceral dentition characteristic of the 
family Buthidae (Vachon, 1963); two distinct basal teeth present on the movable finger, 
the more basal of them being slightly reduced; ventral aspect of both fingers and of 
manus with dense, long setae. Pedipalps: femur pentacarinate; patella with a dorso- 
internal carina and with several spinoid granules on the internal face; tibia smooth, 
without carinae, all faces weakly granular to smooth. Movable and fixed fingers with 
11/10 (females) and 12/11 (males) oblique rows of granules. Trichobothriotaxy; 
orthobothriotaxy A-a (Vachon, 1974, 1975). Legs: tarsus with numerous short thin 
setae ventrally. Patellar spurs present on legs III and IV; pedal spurs present on legs 
I to IV; all spurs strong. 

Remarks: The new species was collected in the Reserve together with Grosphus 
madagascariensis (Gervais) and Grosphus garciai Lourenço. These specimens are also 
deposited in the Muséum d’histoire naturelle, Genève. 


DISCUSSION 


Buthus limbatus (= Grosphus limbatus) was described by Pocock (1889) on the 
basis of four specimens (one male and three females) collected by Rev. R. Baron in 
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mhar (D 
43,508 10M 


Fics 19-21 


Pectines. 19. Male pecten of Grosphus ankarafantsika sp. n., global view. 20-21. Microstructure 
of peg sensilla on teeth. 20. Grosphus ankarafantsika sp. n. 21. Grosphus bistriatus. 
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LEEUT 


Fics 22-25 


Grosphus ankarafantsika sp. n. (male paratype). 22. Movable finger of tibia pedipalp. 23. Detail 
of distal extremity of the same. 24. Movable finger of chelicera. 25. Fixed finger of chelicera. 


Madagascar, but without giving any precise locality. The description by Pocock was 
very precise, and Fage (1929) was subsequently able to identify further material of this 
species (probably without examination of Pocock’s type material) and to demonstrate 
its presence on the Central Plateau of Madagascar. 

The morphology of the basal middle lamellae of the female pectines is a 
diagnostic character for Grosphus species. The description given by Pocock (1889) for 
this character is clear and accurate: “in the female the basal tooth is very much enlarged 
being about twice as long as the rest and flask-shaped, i. e. dilated proximally and 
abruptly narrowed and slender distally.” This character was precisely illustrated by 
Pocock (1889: Fig. 7a), and also by Fage (1929: Fig. 6); its morphology was later 
confirmed by Lourenço (1996: Fig. 8). 

The precise identity of Grosphus bistriatus appears unclear. This species was 
described by Kraepelin (1900), on the basis of two specimens (syntypes) collected near 
Tulear in the south of Madagascar. Fage (1929), based his redescription on several 
specimens from different localities, including some from the “Massif d’Ambre” and 
“Maevatanana” in the northern range of the island. One of the syntypes, preserved in 
alcohol and deposited in the “Muséum national d’Histoire naturelle” in Paris, was 
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Fic. 26 


Map showing the type locality of Grosphus ankarafantsika sp. n. (black circle) and the sites from 
where the new material of G. limbatus (black star) and G. bistriatus (black square) has been col- 
lected: 


probably already bleached when Fage examined it. Therefore, the colouration 
described by Fage was probably based on other non-type specimens. The morphology 
of the basal middle lamellae of the female pectines, illustrated by Fage (1929: Fig. 5), 
differs from that of the bleached syntype. In his diagnosis of G. bistriatus, Lourenço 
(1996) accepted the redescription by Fage (1929) and reported the presence of this 
species in the “Réserve naturelle intégrale n° 7 de l’Ankarafantsika); a misiden- 
tification subsequently confirmed by Lourenco (2001). 


ee” ee el eee 
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An examination of newly collected material of G. bistriatus from close to the 
type locality (region of Tulear), provide clarification on coloration and patterns of 
pigmentation of this species. In addition, the precise morphology of the basal middle 
lamellae of female pectines is described in here. Moreover, the population present in 
the Ankarafantsika Reserve is described as a new species, i. e. G. ankarafantsika sp. n. 
Grosphus limbatus, G. bistriatus, G. intertidalis Lourenço and Grosphus ankara- 
fantsika sp. n. represent a species group which is isolated from the other species of the 
genus. 


KEY TO THE SPECIES OF THE GENUS GROSPHUS 


i Eccemes witha mainum Of 21 teeth ea 2 
th more than 22 teeth. 28 ee ees 4 
2 Colouration yellowish to reddish yellow, with variegated brownish pig- 
mentation; body length about 30 mm EE 42 eee G. garciai 
(2)  Colouration dark, from reddish brown to dark brown; body length about 
SOEN ME e ed ss te E eee Oey a 3 
3 Colouration reddish brown to dark brown, without light spots; metaso- 
mal segment I longer than wide; basal middle lamellae of female 
pectinestoyalin shape r eea ER ee ek ee G. madagascarienis 


(3)  Colouration reddish brown with lighter spots; metasomal segment I 
wider than long; basal middle lamellae of female pectines subquadran- 


ESA A pen EEE a 0 G. hirtus 
4 Colouration blackish throughout; pectines with 30 to 40 teeth; body 

lensthimoreithan 90 mm -me ta ee oe eee os G. grandidieri 
(4)  Colouration reddish brown to yellowish, never blackish; body length 

ess than DOMINÉ RE 5 
5 Mesosoma with homogenous colouration, reddish brown or yellowish ..... 6 
(5)  Mesosoma with a blackish median longitudinal band, or with two 

blackish lateral longitudinal bands jae. ><) serene weer eye 9 
6 Total length more than 70 mm; mesosoma reddish brown; basal middle 


lamellae of female pectines two times longer than wide at their base 
EEE E E T AIEEE A fe ea E N N G. flavopiceus 
(6) Total length less than 60 mm; mesosoma yellowish; basal middle lamel- 


lae of female pectines three times longer than wide at the base ........... 7 
7 Metasomal segment V and telson pale yellowish ............ G. intertidalis 
(7)  Metasomal segment V and telson with blackish spots or blackish 

tnou chout Ea PL He a E 8 

Metasomal segment V and telson with blackish spots......... G. annulatus 
(8)  Metasomal segment V and telson blackish "CC G. feti 
9 Mesosoma with a wide blackish median longitudinal band; basal middle 

lamellae of female pectines three times longer than wide at their base 

andecovering. the “proximal, tech eweme ty ee eer, G. limbatus 


(9) | Mesosoma with two narrow blackish lateral longitudinal bands......... 10 
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10 Carapace without a blackish triangular spot; basal middle lamellae of 
female pectines weakly curved, widening in proximal half and covering 
these proximal teeth. caca .24 0... .. PRE G. bistriatus 

(10) Carapace with a blackish triangular spot; basal middle lamellae of the 
female pectines curved and constantly narrowing from the base to apex 
covering the four proximal teeth 4252... eee G. ankarafantsika sp. n. 
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